The human histidine decarboxylase promoter is regulated by gastrin and phorbol 12-myristate 13-acetate through a downstream cis-acting element.
Transcriptional regulation of the human histidine decarboxylase (HDC) gene by gastrin and the phorbol ester phorbol 12-myristate 13-acetate (PMA) was studied using transient transfection of human HDC promoter-luciferase constructs in a human gastric carcinoma cell line (AGS-B) that expresses the human cholecystokinin-B/gastrin receptor. The transcriptional activity of the human HDC promoter was stimulated 3-4-fold by gastrin and 13-fold by PMA, effects that could be blocked by down-regulation or antagonism of protein kinase C. 5'- and 3'-deletion analysis demonstrated that the sequence responsible for gastrin- and PMA-stimulated transactivation (gastrin response element (GAS-RE)) was located in a region (+2 to +24) downstream of the transcriptional start site (+1) in the human HDC promoter and contained a palindrome (5'-CCCTTTAAATAAAGGG-3'). When ligated upstream of the herpes simplex virus 1 thymidine kinase promoter, a single copy of the GAS-RE was sufficient to confer responsiveness to gastrin and PMA. Electrophoretic mobility shift assays with specific competitors and factor-specific antibody supershifts showed that the labeled GAS-RE bound a novel nuclear factor(s). In addition, both gastrin and PMA increased binding of this factor to the GAS-RE. Hence, the palindromic GAS-RE site is sufficient to explain the gastrin/PMA responsiveness of the human HDC promoter and appears to bind a novel transcription factor.